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ABSTRACT 
Samples were collected to study the age and growth of Labeo calbasu {Hamilton) from 
the river Ghaghra {Guptarghat centre, Faizabad). The scales of L. calbasu have been used for age 
and growth studies in present paper. Study of the marginal rings on the scales of L. calbasu 
indicates their annual nature. The fish attained growth in 1st 18.7 em, 2"d 27.8 em, 3'd 35.7 em, 4th 
41.8 em, 5th 46.9 em, 6th 54.9 em and ih 57.4 em years of the life. The growth rate was observed 18.7, 
9.1, 7.9, 6.7, 5.1, 8.0 and 2.5 em for 1st to ih age classes respectively. The age groups 1+ to 4+ 
constituted 91.17% of the total exploited population and 8.83% of remaining age groups {5+ to 7+). 
The maximum exploited population was observed in 2+ age group with 33.68%. Overall 
exploitation pattern was systematic and a good indicator for heavy recruitment. 
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INTRODUCTION 
River Ghaghra is a tributary of the 
Ganga, which is also helpful in increasing the 
volume of water and fish population. The 
Ganga river system, which has a total length of 
about 8A70 km, is among the largest river 
system in the world and it is a major source of 
captures fisheries in India (Singh, 1999). The 
India major carp, L. ca/basu (Hamilton) locally 
known as kalbasu is inhabitant in the river 
Ghaghra. The available literature suggests that 
L. ca/basu is an important commercial species 
through out the Indo-Bangladesh 
subcontinent (Dwivedi eta/., 2004). It is also 
found in Pakistan, Myanmar (Aiam et a/., 
2000) and Nepal (Chondar, 1999). L. ca/basu 
support an important commercial fishery in 
rivers, but also well established in natural lakes 
and several artificial reservoirs and ponds. It is 
very common in the commercial catch of 
rivers Narmada, Godavari, Yamuna and Ganga 
(Chondar, 1999) and especially in the North-
eastern region of Bangladesh (Aiam et a/., 
2000}. In Allahabad region, it constituted 
17.0% (Gupta and Tyagi, 1992) and 14.2% of 
the commercial catch (Singh eta/., 1998). 
The growth in animals is considered in 
terms of increasing in volume (weight) (Zafar 
eta/., 2003). The studies on age and growth in 
different fish species by hard parts are done by 
several workers (Jhingran, 1957; Walfert and 
Miller, 1978; Rawat and Nautiyal, 1996; Johal 
eta/., 1996, 1999, Jepsen et a/.,1999; Bhatt et 
a/., 2000, 2004 and Nautiyal and Negi, 2004). 
However, in other part of country some short 
and fragmentary work has been conducted by 
Rao and Rao (1972), Gupta and Jhingran 
(1973L Tandon eta/. (1989) and Singh (1999) 
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on the age and growth of L. ca/basu. As far as 
the L. ca/basu is concerned, no work has been 
reported from the Ghaghra river. 
Exploitation pattern of a population 
represents the ratio of different age classes in 
a population to each other at a given time 
(Nikolskii 1980). Exploited and unexploited 
population growth is the change in length and 
weight over the time. Seth and l<atiha (2001} 
made the study on exploitation of Aorichthys 
seengha/a in the Yamuna and Ganga rivers at 
Allahabad and Bhatt et a/. (2004) in Tor 
putitora from foothill section of the Ganga 
river. But there is no published information on 
L. ca/basu regarding age, growth and 
exploitation pattern in the Ghaghra river. 
Estimation of age and growth of fishes and 
their exploitation pattern is useful in solving 
basic life history problems of the species and 
also essential for future policies and 
management of the fishery. 
MATERIALS AND METHODS 
The samples were collected during 
December 2003 to March 2005 form the 
Guptarghat at Faizabad. l<ey scales were taken 
from below the dorsal fin (3'd or 41h rows) and 
above the lateral line of the L. ca/basu for age 
determination. Scales from 193 specimens 
(total length 15.4 to 57.4 em) were examined. 
The total length was measured from tip of the 
snout to the end of caudal fin rays. The key 
scales were thoroughly washed in tap water 
until all extra matter got completely removed 
and mounted intact in between two glass 
plates. The annuli formation was determined 
according to the method suggested by 
Bagenal (1978} and adopted by Nautiyal 
(1990}. Almost all the growth checks appeared 
as light (relatively transparent) bands except 
the one, concentrically arranged around the 
whole anterior sculptured part of the scales. 
Exploitation pattern was determined on the 
basis of specimen numbers of each age group 
then converted into percentage. 
Table 1 Size range distribution of L. ca/basu at various age revealed by scale study. 
Size range (em) Number of completed growth rings 
1 2 3 4 5 6 7 
15.1-19.0 31 
19.1-23.0 21 5 
23.1-27.0 22 1 
27.1-31.0 24 
31.1-35.0 14 15 
35.1-39.0 16 3 
39.1-43.0 5 13 2 
43.1-47.0 5 3 
47.1-51.0 1 5 3 
51.1-55.0 1 2 
55.1-59.0 1 
Total 52 65 37 22 11 5 1 
STUDIES ON THE AGE AND GROWTH OF LABEO CALBASU (HAMILTON) WITH AN 49 
EXPLOITATION PATTERN FROM THE GANGA RIVER SYSTEM, UTTAR PRADESH (INDIA) 
Table 2 Mean length and percentage composition of L. calbasu at various ages as 
estimated by scale methods. 
Years 
classes 
1+ 
2+ 
3+ 
4+ 
5+ 
6+ 
7+ 
Age 
1+ 
2+ 
3+ 
4+ 
5+ 
6+ 
7+ 
-40 
No. of Mean length Growth Length Exploited 
specimen (em) rate (em) Range (em) population (%) 
52 18.7 18.7 15.4-22.8 26.94 
65 27.8 9.1 21.9-33.8 33.68 
37 35.7 7.9 25.0-41.5 18.17 
22 41.8 6.7 36.8-47.8 11.39 
11 46.9 5.1 41.5-51.4 5.69 
5 54.9 8.0 51.8-56.4 2.59 
1 57.4 2.5 57.4 0.52 
% % 
26.94 -26.94 
33.68 -33.68 
18.17 -18.17 
11.39 -11.39 
5.69 -5.69 
2.59 -2.59 
0.52 -0.52 
Fig. 1 Exploitation pattern of Labeo calbasu 
-30 -20 -10 0 
percentage 
10 20 30 40 
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RESULTS AND DISCUSSION 
L. calbasu possesses typical cycloid 
scales; each scale consists of one anterior 
field (AFL one posterior field (PFL two lateral 
fields (LFL and a focus (FL which represents 
the origin of scale and become inconspicuous. 
The anterior field is comparatively 
transparent, embedded in skin and posterior 
exposed field bears chromatophores. An 
examination of key scales revealed the 
presence of alternating transparent zone 
(fast) and opaque zone (slow) which were 
together considered as an index of one year 
growth ring. Each opaque zone consists of 
compactly packed discontinuous and broken 
circuli preceded by a transparent zone, which 
is represented by a number of comparatively 
wide spaced circuli. The distance between 
growth checks decreases in old age fishes due 
to close spacing of growth checks on the 
scales. Similar type of observation described 
by Natrajan and Jhingran (1963} in Cat/a cat/a 
from the river Yamuna, Kamal (1969} in c. 
mriga/a from the river Yamuna, and Gupta 
and Jhingran (1973) in L. ca/basufrom the river 
Yamuna. 
Analysis of samples revealed that the 
1st t th , o 7 growth nngs appeared from 15.1-
19.0, 19.1-23.0, 23.1-27.0, 35.1-39.0, 39.1-
43.0, 47.1-51.0 and 55.1-59.0 em size groups 
of samples, respectively (Table 1}. Similar type 
of observation recorded by Kamal (1969} 
obtained l'tto ih growth rings which were laid 
in 201-220, 401-420, 601-620, 681-700, 761-
780, 821-840, 901-920 and 921-940 mm of 
fishes, respectively in C. mriga/a from the river 
Yamuna. Kurup (1997) recorded similar 
pattern in Labeo dussumieri from the river 
Pampa (Kerela} where l't 2nd 3'd 4th th I J I 1 1 grow 
rings were laid in samples of 240-259, 280-
299,340-359, and 380-399 mm. 
The fishes measuring from 15.4 em to 
57.4 em in 1 + to 7+ age groups. The present 
observations show that the fish attained the 
mean length in l't year 18.7 em, 2nd year 27.8 
3rd th em, year 35.7 em, 4 year 41.8 em, 5th year 
46.9 em, 6th year 54.5 em and ih year 57.4 em. 
The growth rate in L. calbasu was recorded 
18.7, 9.1, 7.9, 6.7, 5.1,8.0, and 2.5 em for 1+ to 
7+ age groups, respectively (Table 2}. The 
maximum growth rate attained in first two 
years of life was found 18.7 em and 9.1 em, 
respectively. Subsequently the growth was 
slow. The slow growth rate was observed after 
the second year that may be attributed to the 
fishes attaining maturity after second year of 
life. It is well known that the growth potential 
is used for the gonad development 
(Srivastava, 2004}. Several factors can 
account for the fluctuation in the growth rate. 
The quantity and quality of available food 
(Nautiyal, 1990} and spawning cycle (Khan and 
Siddique, 1973) influenced the growth rate of 
fish. Gupta and Jhingran (1973) and Singh 
(1999} recorded more or less similar findings 
in L. calbasu from the Yamuna and Ganga 
rivers system, respectively at Allahabad. Oliva-
Paterna et a/. (2002} found that Cobitis 
pa/udica grows rapidly before first spawning 
(second year}. Similarly, Fernandez-Delgado 
and Herrera (1995a, b) observed a high growth 
rate during the first year in other small or large 
fish species. 
Growth in fishes is not throughout the 
year and the fluctuations in the growth 
expressed itself on scales of the fish. The 
length of fishes increasing and decreasing was 
not found in systematic order. The fluctuations 
in fish length indicate the fish growth, 
compensation. It is common in almost all 
natural stocks of fishes fresh water, brackish 
water and marine water, (Srivastava, 2004}. 
The exploitation pattern of the L. 
Ca/basu fluctuated between 1+ to 7+ age 
groups (Table 2}. The 2+ age group was 
maximum exploited with 33.68% (Table 2 and 
Fig. 1). The age groups 2+ to 3+ constituted 
51.85% of the total stock. Nautiyal and Negi, 
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{2004L studied age structure of Barilius 
bende/isis and found 94.12% in 0+ and 1+ age 
groups. The age groups 2+ to 4+ accounted for 
73% in Tor putitora in foothill section of the 
river Ganga (Bhatt eta!., 2000}. The riverine 
fish population is divided into two groups, 
exploited and unexploited. Exploited 
population usually a portion is either not 
caught by the gear or not harvested in early 
times or months or years. When exploited 
population and mortality are higher than the 
recruitment, the population is decreased and 
when the recruitment is higher than the 
exploited population and total mortality, the 
population gets increased. The present 
exploitation pattern of the Ghaghra river is 
systematic and a good indicator for heavy 
recruitment because mature population {2+ 
to 7+ age groups) was highly exploited. 
However, in the Ganga river system more or 
less all commercially important fishes are 
overexploited, especially carp groups {L. 
rohita, c. cat/a, C. mrigala, T. tor and T. 
putitora). Badoni eta/. {2005} stated that the 
overexploitation, poisoning, deforestation 
and pollution were main causes for depletion 
offish fauna of the Alaknanda tributaries. The 
data on exploitation pattern can also be used 
to draw influences on health of the 
population, mortality and survival rate 
(Nikolskii, 1980; Bagenal, 1978; Rounsefell 
and Everhart, 1985 and Nautiyal and Negi, 
2004}. Kendiegh {1980} reported that the 
number of age class in a population is greater 
when the survival rates are high. The study of 
exploitation pattern indicates that L. calbasu 
exploitation is systematic and at present the 
rivet ine t:nvironment of the river Ghaghra 
{Faizabad) is suitable for L. calbasufishery. 
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